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1.1 Climatology7KH&OLPDWRORJ\0HWKRG LV DQRWKHU VLPSOHZD\RISURGXFLQJ D IRUHFDVW7KLVPHWKRG LQYROYHV
DYHUDJLQJZHDWKHUVWDWLVWLFVDFFXPXODWHGRYHUPDQ\\HDUVWRPDNHWKHIRUHFDVW
1.2 Analog Method7KH$QDORJ0HWKRGLVDVOLJKWO\PRUHFRPSOLFDWHGPHWKRGRISURGXFLQJDIRUHFDVW,WLQYROYHV
H[DPLQLQJWRGD\
VIRUHFDVWVFHQDULRDQGUHPHPEHULQJDGD\LQWKHSDVWZKHQWKHZHDWKHUVFHQDULRORRNHGYHU\
VLPLODUDQDQDORJ7KHIRUHFDVWHUZRXOGSUHGLFWWKDWWKHZHDWKHULQWKLVIRUHFDVWZLOOEHKDYHWKHVDPHDVLWGLG
LQWKHSDVW
1.3 Numerical:HDWKHU3UHGLFWLRQ1XPHULFDO:HDWKHU3UHGLFWLRQ1:3XVHVWKHSRZHURIFRPSXWHUVWRPDNHD
IRUHFDVW &RPSOH[ FRPSXWHU SURJUDPV DOVR NQRZQ DV IRUHFDVW PRGHOV UXQ RQ VXSHUFRPSXWHUV DQG SURYLGH
SUHGLFWLRQV RQ PDQ\ DWPRVSKHULF YDULDEOHV VXFK DV WHPSHUDWXUH SUHVVXUH ZLQG DQG UDLQIDOO $ IRUHFDVWHU
H[DPLQHV KRZ WKH IHDWXUHV SUHGLFWHG E\ WKH FRPSXWHUZLOO LQWHUDFW WR SURGXFH WKH GD\
VZHDWKHU 7KH1:3
PHWKRGLVIODZHGLQWKDWWKHHTXDWLRQVXVHGE\WKHPRGHOVWRVLPXODWHWKHDWPRVSKHUHDUHQRWSUHFLVH
7KLVOHDGVWRVRPHHUURULQWKHSUHGLFWLRQV,Q7KLVSDSHUDDSSURDFKLVSURYLGHGWKDWWKH1HXUDOQHWZRUNZLWK
IX]]\LQIHUHQFHV\VWHPFDQEHDSSOLHGRQWKHZHDWKHUIRUHFDVWLQJGDWDVHWWRWUDLQWKHQHXUDOQHWZRUNDQGHIIHFW
RIWKHSDUDPHWHUVRQHDFKRWKHUV
5HODWHG:RUN

,QWKH3DVWGHFDGHVWKHUHDUHQXPEHUVRIPRGHOGHVLJQHGLQRUGHUWRSHUIRUPWKHZHDWKHUIRUHFDVWLQJGHSHQGLQJ
RQLPDJHDFTXLVLWLRQSURFHVV7KHPRGHOQDPHG³.QRZOHGJH%DVHG6\VWHPIRUZHDWKHU,QIRUPDWLRQSURFHVVLQJDQG
)RUHFDVWLQJ KDV ILYH FRPSRQHQWV DV ,PDJH$FTXLVLWLRQ ,PDJH SURFHVVLQJ (QKDQFHPHQW )HDWXUH ([WUDFWLRQ DQG
VHOHFWLRQ:HDWKHU.QRZOHGJH%DVH DQG:HDWKHU ,QIHUHQFH(QJLQH :,1( WKLVPRGHO SURYLGHV WKH LQIRUPDWLRQ
DERXW WKHSK\VLFDOREVHUYDWLRQ IURPVDWHOOLWH LPDJHU\DQGPHWHRURORJLFDO LQIRUPDWLRQ2QHH[DPSOHRI WKH VDPH
V\VWHP LV 5$06ZKLFKZDV XVHG LQ WKH$WODQWD 86$ 6XPPHU2O\PSLFV IRUZHDWKHU IRUHFDVWV 5$06ZDV D
FOXVWHUEDVHGPHWHRURORJLFDOV\VWHPDVVLVWLQJWKHPHWURORJLVWVWREHWWHUSUHGLFWWKHZHDWKHUIRUHFDVWDFURVVWKHFLW\RI
$WODQWD7KHQXPEHURIG\QDPLFPHWKRGVDUHEHLQJDWWHPSWHGDWYDULRXVZHDWKHUFHQWHUVXVLQJORQJHULQWHJUDWLRQV
RIPHGLXPUDQJHPRGHOV2QHRIWKHLPSRUWDQWWHFKQLTXHXVHGLQWKHVHGD\VLV$UWLILFLDOQHXUDOQHWZRUNEHFDXVHRI
LWVDELOLW\WRPRGHOERWKOLQHDUDQGQRQOLQHDUV\VWHPVZLWKRXWWKHQHHGWRPDNHDVVXPSWLRQVDVDUHLPSOLFLWLQPRVW
WUDGLWLRQDOVWDWLVWLFDODSSURDFKHV

$11KDVEHHQDJJUHVVLYHPRGHORYHUWKHVLPSOHOLQHDUUHJUHVVLRQPRGHO,WLVKDUGWRJHWSUHGLFWLYHLQIRUPDWLRQ
IURPWKHUHWULHYHGLPDJHLQWKHFRQWHQWEDVHGLPDJHUHWULHYDOV\VWHP,QWKHSDVWKXPDQIRUHFDVWHUZDVUHVSRQVLEOH
IRUJHQHUDWLQJWKHHQWLUHZHDWKHUIRUHFDVWEDVHGXSRQDYDLODEOHREVHUYDWLRQV,QUHFHQW\HDUVDXWRPDWLFLQGH[LQJDQG
UHWULHYDO EDVHG RQ LPDJH FRQWHQW KDV EHFRPH PRUH GHVLUDEOH IRU GHYORSHOLQJ ODUJH YROXPH LPDJH UHWULHYDO
DSSOLFDWLRQV

7HPSHUDWXUHZDUQLQJVDUHYHU\LPSRUWDQWDVLWOD\VDYLWDOUROHLQKXPDQOLIH7HPSHUDWXUHIRUHFDVWLQJLVWKHNLQG
RI VFLHQFH DQG WHFKQRORJ\ WR DSSUR[LPDWH WKH WHPSHUDWXUH IRU D IXWXUH WLPH DQG IRU D JLYHQ SODFH 7HPSHUDWXUH
IRUHFDVWVDUHSHUIRUPHGE\PHDQVRIJDWKHULQJTXDQWLWDWLYHGDWDUHJDUGLQJWKHLQSURJUHVVVWDWHRIWKHDWPRVSKHUH
7KHDXWKRU LQ WKLVSDSHUXWLOL]HGDQHXUDOQHWZRUNEDVHG WHFKQLTXHZKLFKGHWHUPLQHV WKH IXWXUH WHPSHUDWXUH7KH
1HXUDO1HWZRUNVSDFNDJHFRQVLVWVRIYDULRXVNLQGVRIWUDLQLQJRUOHDUQLQJWHFKQLTXHV
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
:RUNLQJ

,QWKLVV\VWHPWKHGLIIHUHQWZHDWKHUSDUDPHWHUVIRUODVWILYH\HDUVZHUHFROOHFWHGGD\WREDVLV,QLWLDOO\GDWD
FOXVWHULQJLVSHUIRUPHGZKLFKZLOOUHVXOWLQFOXVWHUIRUPDWLRQKHUHFOXVWHUEDVHGRQPRQWKVZHUHIRUPHG
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

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)LJ)ORZJUDSK

3.1. Step by step description of operation

3KDVH&ROOHFWLRQRI2SHQ6RXUFH:HDWKHUGHWDLOV
3KDVH&UHDWH'DWDEDVH
3KDVH/RDG5HDG'DWDEDVH
3KDVH3UHSURFHVVLQJ
3KDVH3DVWZHDWKHUGHWDLOV
3KDVH3DVWZHDWKHU&RQGLWLRQ
3KDVH)XWXUH:HDWKHU'HWDLO
D))117UDLQLQJ
E))117HVWLQJ
3KDVH)X]]\,QIHUHQFHV\VWHP
3KDVH)XWXUHZHDWKHUFRQGLWLRQ






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3.1. 1. Collection of Open Source Weather details  
7KLV LV WKHILUVWVWDJHRI WKHV\VWHPZKHUHWKHGDWDVHWUHTXLUHGIRU WKHV\VWHPZHUHFROOHFWHGIURPWKHH[WHUQDO
VRXUFHKHUHWKHVL[PDLQSDUDPHWHUVZKLFKDUHUHVSRQVLEOHIRUZHDWKHUDUHFRQVLGHUHGDOOZHUHFROOHFWHGGD\WRGD\
EDVLVDQGWKHGDWDIRUODVWILYH\HDUVZHUHFROOHFWHGDQGVWRUHGLQWKHV\VWHPGDWDEDVH

3.1. 2. Create Database  
$IWHUFROOHFWLQJWKHVL[SDUDPHWHUVRQGDLO\EDVLVWKHV\VWHPVGDWDEDVHLVFUHDWHGDQGVWRUHGLQVLGHWKHV\VWHP

3.1. 3. Load/Read database  
7KLV LV WKHILUVWIXQFWLRQDOLW\SURYLGHGWR WKHXVHU WRFKHFNWKHGLIIHUHQWYDOXHVRISDUDPHWHUZKLFKDUHDOUHDG\
VWRUHGLQWRWKHGDWDEDVHIRUWKHSUHYLRXV\HDUVVRIURPKHUHWKHXVHUFDQFKHFNDOOWKHYDOXHVIRUWKHSUHYLRXVGDWH
7KLVIXQFWLRQZLOOIHWFKWKHFRPSOHWHGDWDDYDLODEOHLQWKHGDWDEDVHDQGSURYLGHWRWKHXVHU

3.1. 4. Preprocessing  
7KLV LV WKH VHFRQG IXQFWLRQ LQ WKH V\VWHP LQ WKLV GDWD FROOHFWHG LQ WKH GDWDEDVH DUH FDWHJRUL]HG LQ PRQWKO\
FOXVWHUV$VWKHGDWDEDVHLVWKHFROOHFWLRQRIGDWDRIODVWILYH\HDUVVRFRPELQHGGDWDLVDYDLODEOHLQWKHGDWDEDVH,Q
FOXVWHULQJVDPHFRPSOHWHGDWDLVFOXVWHUHGLQWRWKHPRQWKFOXVWHUVVRWRWDOWZHOYHFOXVWHUVZHUHFUHDWHG
,QWKHFOXVWHUWKHGLIIHUHQWFRORUVKRZVWKHGHQVLW\RIGLIIHUHQWSDUDPHWHUV.

3.1. 5. Past weather details  
7KLVLVQH[WIXQFWLRQSURYLGHGLQWRWKHV\VWHPZKHUHWKHSUHGLFWLRQRIZHDWKHUFRQGLWLRQIRUWKHSUHYLRXVGDWHV
FDQEHGRQH7KHV\VWHP ILUVWSURPSW IRU WKHGLDORJER[ZKHUHGDWDPRQWK\HDUZHUHDVNHG IURP WKHXVHU DIWHU
DVNLQJWKHGHWDLOVILUVWLWFKHFNVWKHYDOLGLW\RIGDWHZKHUHWKHYDOLGLW\RIHDFKILHOGLVFKHFNHGLIDOOSDUDPHWHUVDUH
FRUUHFWWKHQWKHV\VWHPIHWFKWKHGDWDDYDLODEOHIRUWKHVSHFLILHGGDWDWKHQWKHDOOVL[SDUDPHWHUVZLOOEHIHWFKDQG
VKRZQWRWKHXVHU$IWHUWDNLQJGDWHPRQWK\HDUDVLQSXWIURPXVHUWKHV\VWHPFKHFNWKHGDWDEDVHIRUWKHDYDLODEOH
GDWDIRUGDWHVSHFLILHGE\WKHXVHU)LUVWEDVHGRQWKHPRQWKYDOXHLWMXPSVWRWKHPRQWKFOXVWHUWKHQDIWHUFKHFNLQJ
WKHGDWHDQG\HDULWIHWFKHVWKHFRPSOHWHGDWDDYDLODEOHLQWKHGDWDEDVHIRUWKHVSHFLILHGGDWH

3.1. 6. Past weather condition  
,QWKHSDVWZHDWKHUFRQGLWLRQWKHYDOXHVRIVL[SDUDPHWHUVIHWFKIURPWKHSDVWZHDWKHUGHWDLOVZHUHSURYLGHGWR
WKH IX]]\ LQIHUHQFH V\VWHP 7KH IX]]\ V\VWHP ZLOO WDNH WKH GHFLVLRQ EDVHG XSRQ WKH UXOH SUHVHQW RQ WKH IX]]\
LQIHUHQFHV\VWHP

3.1. 7. Future Weather Detail  
7KHIXWXUHZHDWKHUGHWDLO LWXVHV WKHQHXUDOQHWZRUN WRSUHGLFW WKHYDOXHVRIVL[SDUDPHWHUVKHUH WKHVL[QHXUDO
ZHUHFUHDWHGIRUSUHGLFWLQJWKHVL[YDOXHVIRUZHDWKHUSDUDPHWHUV
+HUHIRUIXWXUHZHDWKHUSUHGLFWLRQWKHV\VWHPZLOOSURPSWIRUWKHGLDORJER[FRQWDLQVGDWHPRQWKDQG\HDUYDOXHV
DIWHUJHWWLQJYDOXHVIRUPXVHUWKHYHULILFDWLRQZLOOEHGRQHRQGDWDDVWKHSUHGLFWLRQSODQQHGIURPWKHV\VWHPLVIRU
QH[WILYH\HDUV+HUHIRUSUHGLFWLRQHDFKZHDWKHUSDUDPHWHUVQHXUDOQHWZRUNLVFUHDWHGWUDLQDQGWHVWLQJ
RQFHGDWHLVWDNHQLQIRUPWKHXVHUEDVHGRQWKHPRQWKWKHV\VWHPZLOOMXPSLQWRWKHPRQWKVFOXVWHUWKHFRPSOHWH
FOXVWHUIRUWKDWPRQWKLVORDGHGLQWKHV\VWHP

,IWKHGDWHLVEHORQJWR-DQXDU\PRQWKWKHFRPSOHWHFOXVWHURI-DQXDU\PRQWKLVJHWORDGHGLQWRWKHV\VWHPDVWKH
V\VWHP FRQVLVWLQJ RI ILYH \HDUV RI GDWD VR  URZV RI GDWD LV DYDLODEOH IRU WUDLQLQJ WKH QHXUDO QHWZRUN IRU
WHPSHUDWXUH$IWHUWUDLQLQJLVGRQHIRU-DQXDU\PRQWKWKHV\VWHPZLOOFKHFNWKHGDWHLQVHUWHGE\XVHULVEHORQJWR
ZKLFKZHHNDVWKHUHDUHIRXUZHHNLQWKHPRQWKLWZLOOFKHFNLQZKLFKZHHNWKHGDWHEHORQJLIWKHGDWHLVEHORQJWR
ILUVWZHHNRI-DQXDU\WKHQGD\VRIILUVWZHHNRI-DQXDU\ILYH-DQXDU\PRQWKIRU\HDUWKDWLVWRWDOURZVZLOO
EHDYDLODEOHIRUWKHWHVWLQJDVWKHSUHGLFWLRQRIZHDWKHUFRQGLWLRQILUVWZHHNRI-DQXDU\SURPLQHQWO\EDVHGRQWKHDOO
ILUVWZHHNRIDOO-DQXDU\¶VZHKDYHLQWKHGDWDEDVHXVLQJWKHDERYHORJLFWKHSUHGLFWLRQRIWKHWHPSHUDWXUHYDOXHZLOO
EHGRQH

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,PSOHPHQWDWLRQIORZ

7KHDFWXDOLPSOHPHQWDWLRQIORZDUHVKRZQLQILJXUH
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      )LJ
)LJ


)LJ,PSOHPHQWDWLRQ)ORZRIV\VWHP

5HVXOWV
7KH IRUHFDVWV RI WKHPRQWK -XQH DQG -XO\  DUH QRWHGZLWK WKHLU SUHGLFWHG YDOXHV DQG WKH DFWXDO ZHDWKHU
FRQGLWLRQRIWKDWGD\DQGIROORZLQJUHVXOWVZHUHIRXQG










'D\VRI



'D\VRI-XQH

)LJ$FWXDOWRSUHGLFWHGIRUHFDVWIRU-XQH
'D\VRI-XO\

)LJ$FWXDOWRSUHGLFWHGIRUHFDVWIRU-XO\
407 Sanjay Khajure and S.W. Mohod /  Procedia Computer Science  78 ( 2016 )  402 – 407 

$ERYHILJVKRZVWKHFRPSDULVRQEHWZHHQWKHDFWXDOIRUHFDVWDQGWKHSUHGLFWHGIRUHFDVWIRUWKHSHULRG-XQHDQG-XO\

,Q;D[LVGD\VRI-XQH-XO\PRQWKDUHSORWWHGDQGLQ<D[LVIRUHFDVWFRQGLWLRQDUHSORWWHGZKHUHWKHYDOXHV
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